Abstract-Fe
I. INTRODUCTION
The magnetic nanoparticles have many uses such as magnetic drug target, magnetic resonance imaging forclinical diagnosis, recording material and catalyst, environment, etc [1] - [3] . Iron oxides nanoparticles play a major role in many areas of chemistry, physics and materials science. Fe 3 O 4 (magnetite) is one of the magnetic nanoparticles. There are many various ways to prepare Fe 3 O 4 nanoparticles, which have been reported in other papers, such as energy milling [3] , reducing [4] , ultrasonic assisted impregnation [5] , and using Tridax procumbens leaf extract [6] . Co-precipitation method is a method of synthesis of Fe 3 O 4 which is easy to do with the success rate from 96 to 99.9% [7] . In this method, ferrous and ferric ions at the ratio of 1 to 2 in alkaline medium. Chemical co-precipitation can produced fine, stoichiometry particles of single and multi component metal oxides [8] .
The application of magnetic technology to solve environmental problems has received considerable attention Manuscript in recent years. Many of papers have been published demonstrating that magnetic Fe 3 O 4 can be used for wastewater purification, such as to adsorb arsenite, arsenate, crom, cadmium, nickel [9] , [10] . Fe 3 O 4 also can be used to alkalinity and hardness removal, desalination, decolorisation of pulp mill effluent and removal of natural organic compounds [3] . After adsorption, Fe 3 O 4 can be separated from the medium by a simple magnetic process. Thus, an efficient, economic, scalable, and non toxic. Synthesis of Fe 3 O 4 nanoparticles is highly preferred for potential application and fundamental research [11] , [12] .
In current study, Fe 3 O 4 will be used to adsorb dye. Removal of dyes from wastewater is a major environmental problem because dyes are visible even at low concentration. The existence of highly colored waste is not only aesthetically disturbance, but it also impedes light penetration, thus up setting biological process within a stream, some dyes also being toxic or carcinogenic [13] . It is estimated that 10-50 % of the dye is lost in the effluent [14] . Therefore, the treatment of effluent containing such a dye is a interest due to its harmful impacts on receiving waters [15] .
The objective of this study were to synthesis Fe 3 O 4 by co-precipitation methods and assess the ability of Fe 3 O 4 to remove procion dye. The procion dye including azo dyes which have -N=N-bond. Additionally procion dyes have two of aromatic group and one atom sodium. These dye are used in the textile industrial for dyeing process. Various techniques for removing dyes from effluents have been developed, including electrochemical treatment, sonochemical treatment, photo catalytic oxidation and adsorption. Adsorption method is a promising and attractive alternative for treatment of azo containing effluents if adsorbents used are inexpensive and readily available [12] , [14] , [15] . Vol. 4, No. 3, June 2013 at 70 0 C for 5 h and pH solution ± 12. Completed precipitation of Fe 3 O 4 expected at pH between 8 and 14 [16] . After the system was cooled to room temperature, the precipitates were separated by a permanent magnet and washed with deoxygenated distilled water until pH neutral. Finally Fe 3 O 4 washed with acetone and dried in oven at 60-70 0 C. The relevant chemical reaction can be expressed as follows eq.1: Adsorption data analysis. The concentration retained in color removal color (η,%) and adsorption capacity for Fe 3 O 4 , q e (mg g -1 ), was determined by analyzing procion dye before and after the treatment and calculated by using the eq.2. and eq.3
II. MATERIAL AND METHODS

A. Materials
where C 0 and C e are initial and equilibrium dye concentration in the solution (mg L -1 ), m is the adsorbent dosage (mg), and V is the volume of the solution (mL).
III. RESULT AND DISCUSSION
A. Characteristic of the Fe 3 O 4 . Fig. 1 [17] . The peaks indicating that Fe 3 O 4 with a spinal structure and no characteristic peak of impurities are detected in the XRD pattern. In order to investigate the morphology of obtained materials by SEM and TEM images. Fig. 2 . shown SEM image of Fe 3 O 4, in the picture appears that Fe 3 O 4 particles composed of small particle. Fig. 3 [18] . The control of the monodisperse size is very important because the properties of nano crystal strongly depend upon the dimension of nanoparticles [16] . [19] . The excellent magnetic responsivity was necessary for magnetic separation from dye-containing effluents in the future.
B. Optimum Condition Adsorption
The effect of initial concentration of procion dye on the adsorption properties shows in Fig. 6 . The increase of color removal has positive comparison with the increase of initial concentration of procion dye. It was clear that the adsorption process dependent on initial procion dye concentration. The large number of vacant surface sites were available for adsorption during initial stage. Initial concentration of procion dye on the adsorption process is then used at a concentration of 100 mg L -1 The pH of dye solution plays an important role in the whole adsorption process and particularly on the color removal. The most color removal was 25.19 % at pH solution 5. The dye with two sulfonic groups ionized easily even in acidic media and became a soluble anion dye. Anion dye and neutral solutions were easily adsorbed to Fe 3 O 4 with positive surface charge [20] . All the adsorption was highly pH dependent. The optimal pH for the removal of Cr(VI), Cu(II) and Ni(II) were 2.5, 6.5 and 8.5 by maghemite nanoparticles. Under the optimal pH , their uptakes mainly resulted from electrostatic attraction [21] . The color removal of procion dye at pH 6 which is 24.40 %, no thighly different from th pH 5 shown in Fig. 7 . Thus, in the adsorption process used at pH 6 because it closer to neutral pH solution. Effect contact time, color removal also increased with increasing contact time shown in Fig. 9 . The equilibrium time at 30 minutes and after equilibrium time the color removal was stable. In the optimum condition adsorption has color removal was 24.40 % . This condition color removal is optimum so that extra time does not increase the color removal. International Journal of Environmental Science and Development, Vol. 4, No. 3, June 2013 
